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ft g t mfffiSSfkia*^ t<r>m~Wi.^ih 

Miemfc^fiLSijmi^ ?: as-r -t > ;^ Oil jai: s- ©J 
im^^s] msmim^m*'. b, s i, ce, t 

a, W, Nb, Al, Mo, P, V, As, Sb, Z 

r, Ti, Zn, Pb, Th, Be, Cd, Sc, L 
a, Y, Pr, Cr, Sn, Ga, Cu, In, Rh, 
Pd,Mg, Li, Ba, Ca, Sr,Mn, Fe, C 

o, Ni, R b <75 4':6>'billli'^t-i)i^^ < t t t>i:ocoS$ 



2 

^co/S4'*)^v>!i^^imii;}f^ifi?n, Cu, A u , Ag. 
R u , I r , Re, R h , Ft, P d , A 1 , O s (n^p 

^tife* milfoil fz f I i t± si^ m , i^sisfi 1^ fs\m 

1 OpfMt , B , F e , Mo, P b , T a , C r , V , 
10 Si, S b , G e ^^'biglf'ii^.::^'^^- < i t y-io^^t- 

t, im^tzztii^^t-ti>m^^\VL(r>^%mm 

^-e^-^*^ 1 O^IMt, B, Fe, Ge, Mo, P, R 

h , S i , W, C r < t ;>to$--g- 

^'&^T'Simi}^m'thixtzmt\iRnmi)-. wm^'^mm 

cO^tt'^-Sv^lH^ffilcffM^n, A g ?r±fiK53-t L■C-g■ 
^-C^,^^» 1 co^Iis^i:, Be.Co.Cr.Fe.Mo.P 
b.Si.Ta.V.W. Ge.Sn.Al.R Yii}^c=m.\£fli> 

m^t-tz,m2<r>miiLiz. 'mx.tz:iti<^mit-ti,m-^ 

3] jSfb<75:^(&);0«^Hfi«)t--:^(c@*^^t/j 
?#.SS'ttMS'*1-'5.iSfb@«@i:, fiSfbO:^[6]75J^^t.g)5ie|^ 

mfb s fi^ t tirKSifbiii^^ t(Dmz^^fh fitz^m^ 

fzi^izmtm^t&iji^^mizm.^6^i^mm^ixfz-M<r> 
40 met, 

^mtZfrn^iX. B, Si ,Ge,W, Nb,Mo, 
P, V, Sb, Zr, Ti, Zn, Pb, Cr, Sn, 
Ga, Fe, C o (TJ^t'TJ^'bSlf *r-&iJ/^ < t <> t> i: 

imx.fzzti!(^mti-im%mmmm^o 

50 5a)*J!?^„ 
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3 

5] Mieiftt/illifiStd:. 2%*-f>3 0%co^ 
«lJt3c&*K^-o 10 

81 fria^stiw^-^uo^iijraHiAM oa^ 

■b 1 0 0 nm-C$>4C4:=S:i|?igti--&if5|5Jil 5ia««75 

91 w*Jii;75Si 8 wv^-rnAsiie«coje 
im^m2 01 it*Jii 9 fE«<75«e^^ -7 k4-«x. bs 

[ 0 0 0 .1 1 20 
(0 0 0 2] 

[0 0 0 31 -OJ: T ^rMR^i=^f±, SttWi::!!, >'^- 
tLTi5») (IEEE MAG-7a50(1971)^#BS) , -f-cOioir 

[0 0 0 41 bzhx-is.^, ::iih(7)MRm^mm^ 

<0 ;t«t> OSS i: ^fc o r -6 o 

[0 0 0 5] zzx- r^m&j tii. miiLmm (o e) 

mfz *) <r>mtjL^it^ (n) **;^iv^»«rit.i*LTi5t), 
J: MR ieft««-^*,, J: »Jfcfi8^i|f14HfiStiT 

v»4MR^^-J5fia5!SJPttc4-J.o i/'^, iSSS/Nik^r^ 50 



4 

(00061 wCOid ii:W«co<> ?6ffi-e(±/N- Kt-' 
•f ^^i'MR'^ y KlCfflv^SMR^^^t LT(±x 4-M 
R^-ft5¥^?rf#-5>- i:*^-C-# -5) X k* > /< Jur (spin-valv 
e) mi:my''i>Zti)'-iiitLX^^7^o 

[0 0 0 7] 02 5!±, ;^ f>^<;U7*gS<7)Ka&itffEtSii 

z<nmizmmLfzm^i:^iri>c ^mii.^simA.X'. 

-J) i ^ t-$ttTi.>-2.o -5-LT, i^SB^^tCJ: o-C^JKtt 

i^&Zt t^X i ^) (Phys. Rev. B. . Vol . 45, 806 (1992) . 
J. Appl. Phys. Vol.69 , 4774(1991) ^#.H?,) o 

[0 0 0 8] iCT-, ?i^i4gF(±. ryj-gj . 

[0 0 0 9] 7.\£>J<)Vzrmt. ffi:E84&T-<>, 7';-® 
1- 'Sr 5i mtt^ F O^it 4- UIe -It ^ i i: *f-C ^ 

[0 0 10] z(r>x n t£7.i:>j<)vzrmi-izHLxa^ 

[0 0 1 1 ] (12 6 (±, -«5St)(;fflv^'bti.Tv»-S^BEet 

<0:^fe(±-jlS:lC rC I P (current-in-plane) J 

[0 0 12] CI pyj^(r>m'k. MR'^Sfb^t LT(i 1 
0-2 0%mfS.<omini>Zt*'-SIt^t^j:-:>X^^^a t 
tzm^—^izm^'htiX\^^i, ->-;U K^' ycOMR^-y 

v>c,tl-5>;^.:s!). MR*T-<OfSin;;i(5(JMRBi(7)®^^ig 

tn;{iu^L< ::<o;'-«:>. c I P:^5S:<o;^ t: v/n'^u 

rM-CMiffim^S£*/tfflS-5~3 0ntci-,&^ ticj: •) ^ 
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(0 0 1 3J LA'L^^A^'h. 1 0 0 G b i t /inchs:^ 

M 4- -5 f eflt^S «75 Ipj ± (7> «:> <7) # i: tt*l5IS® > 
[0 0 14] C(73J: T ^rl6.#.7i^'b, MR^fk?!*:^!; < 

-r-&gs<)T, c I p-s vKufev^re^/g, 7';-Jg 

[0 0 1 51 132 7 11, Z<OJi^rj::>.}£>/<)i,y^(om 

i/^-cii, i£ymP ty')-^Fiz^ti^'tiW.=FR^mE .20 

[0 0 16] tfz. COW^T-Hm^^rRSt-t^wtd 

i:l^fll^:?±*?:»4wi:7!»^prfigi:^'), MREMk^A^lt 30 

[0 0 17] LtJ^L. ■ro«fi£iri3V^T t , ^X<r)^^ 
/l^5S14i*:co 4- S 19 tt ^ to tt T- {± V ^ 
MRgE'ft^«Oii::>ct-lil?g#35*ab-5.o CI <7?/-«:>±5EO 
i -9 ^mi=-RSt)i4}f I P-S VMl^isv^rfc 

2 0%«-i@x*J: T^:^#^MR'^fl:!|5i:, 5-30n 

[0 0 18] 3 0%i:1&^i,X o ^;±i^MR$r 

mi>:HiitL-c. miti^ t #^JStti=f immLfz AT.^=f- 40 

lCi}V^T^®USii!^|o] (current perpendicular to p 

lane: cpp) iz-t > ;^m.htim-rB^(Dm^t&m.^^ 
(yiTCPP-Axt&i^) *'-a^?ti.Tv>io 

[0 0 19] 112 8 l±, C P P-AI^&^Jf^<7)^^(0»f 

=Fr-i,i. ^m\±mt$mnmt^^mzmm l/cax*& 

i^S LcOiTtimSE L*''-?-it-€-'ni3:ttibtt, ■t>;^1| 



6 

[0 0 2 0] L^^Lt-Af^j. ^<7)J: 0 t-C P P AXt&+- 
J'-f 7"<75igT-;i, liii5<75^SBgcOfB®tSiS7J^'b4-^AX 

LJto L/cTi^o-CC P P AXf&+-Cli, t&in.miX'^ 

^fnf±^ <-tzzt ^mm ^rttfff i«sa 1 •=> -c t ^ s . 

iit^liZ(Dmi±^ <-tifzif)lz. AXt&T-SLt^H 
E L i:(O|g^ffia^°rB&4-|!a0'h$ < LT. 75^oAXt& 

i:4-ot:v/»^o ^i=-<Off^*>cS: 0. 1/imXO. 

1 mtC/N"$'-->^'X;'-^-^> Co2nmtCu2n 
mt^r^mzi OdfS^i-fLlf, «g:^Wll2 0 nmt4- 

[0 0 2 1 ] il).±<DXn 'SrSffi^^'b, C P P AXtg-^-*- 
^mm-C. V'thtli^. A»5r>'^- Kf-f 

o®7j>C7<%^^ t.j2«^lT'*>'&c: t**to3>>*o 
[0 0 2 2] L^^L-*-T% MR^i^^rMR^v KtCffl 

U> C P P-MR«^-T-llJ6JA;tt^^<V>«6UffittSi: 
(lti« Jb#f Hii t ^: o -C ^ o 

[0 0 2 3] tfz. MRm^tMR^y yi,zmy'-'i>m'^ 

:^#ifcMR^^b4S75q#f>ix*i T l,z-ti£-m*f$>i>o - 

X n \.z-th'iL-mii^^Z>o Ltzi)^-oX^\-^m.^\.z X ^xm. 
? <-r'&-£-il7!i***o L*>L, CP P-MR?i?^-ei±J£ 

[0 0 2 4 ] ^c0/ja6. C P P AX^&T-^'-l' 

(1, 3 Q%i1&k.i>URmtmtW^x-^ i,ii(r)<r>m% 

[0 0 2 5] FeMn/N i Fe/Cu/N i F 

e, FeMn/CoFe/Cu/CoFe^«rfflv>/-;^ 
k*>^<;i.7'ti|jtl-iJV>TC P P:^^«-i?fflf ^. i t <)# 
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[0026] 329 l±, CPP-S V^i^OlgfiiltS^S: 
$•2 0 ninfl]ti-eip<i--5,.£.g3»f*)t}, ^n^^X'ii 

[0027] oil), CP p-)5^<r>7. \£>><)vr'm-c 

-^cOM s t {^-k^ < S' -2) S-|#^v> /::«!), '^ v Kfflco lO 
M R -t i: L Tffl v» -& tl (±i5 ft**Bai t o T 

[0 0 2 8] 

c I P:^^<oxtr>/<;vr)^, c p p:^^<oai^T, 

c p p:^^<ox f >/<;uy^, ;^^ir:^^*^«^?H-c 

T(/^-&o LtJ^Lx la^.^.-Cti 10 0Gbit /inch2 

!S« 1 4 ^ J: d i:* v rfmtnm-hmm. ttcsX 
[0 0 2 9] 2t:%egi±, C(75J: -9 'fcIllM<^Eiatc*o-v 

[0 0 3 0] 30 

\zmm.^fitz-n<onmt. mit^. i>z>\>^\tmm. 

[0 0 3 1 ] tfz. ^^m<r)^2<r>mmzi.i,^%t&iK 

nfkm=f-\t^ mt<r>:)jm^%nmr~-:Hizmm^fttz^ 

^k i ss t ltriEfiB<k@«s t or^^ cuit tL7^c^^?si4i^ 

nm\&\zti L Tfiit::fri6] tziiS-f i ni5ri£js$c«£iit 
^^m\z'^,%ienzmm.^ixtz-n<Dni^t. mesB^s 50 



8 

tt?c(>*gg «r iiisi- -5 -t > X itat w jiiaa «• mm-t a tim 

■t-o 

[0 0 3 2] 4- is, flfrteiKJtPISISA*, EfffJtS 0%J'JL 

[0 0 3 3] HlJfe}g^^i:i)i2l^7!»^ -ffiS]a±<!0^ 

[0 0 3 4] 4*5, t*fe«t)iii§ii^*^ ^friessfti*^ 

coi*i&i5, ^ tz lifiiemfki i-** l TMiei^mt^f 

Ji ?!»^*® fi£ ? Pi t (± s: it fflO I- Bb£ ^ n -C V > T ^ V ^ o 

[0 0 3 5] 4*5, f^rf^«flL^sslS*^ flffiaiNssti^'ri] 

[0 0 3 6] 4*5, HUietfijJtP^^Ti^ friesifkH^^ 
<r>m^. tfzumtzmmmiznLxmi^^m^'^fmi)'^ 
mm^fitzmt\tKnm\zfm^*ix^'^xi,&\^^o 

[0 0 3 7] 4J3, mtm.tjim'&m-h^. B, S i , G 
e, Ta,W, Nb, Al,Mo, P, V, As, S 

b, Zr, Ti, Zn, Pb, Th, Be, Cd, S 

c. La, Y. Pr, Cr, Sn, Ga, Cu, In, 
Rh, Pd,Mg, Li, Ba, Ca, Sr,Mn, F 
e, Co, N i\ Rb(r>'^i)-hMmxi>'P^£< thV-t 
ooK-fkife. ab-avMiSfb^, *-£.vm± v yfk!^, 
vMi^fkiftr, fe'5.v>(±.i^>^fkt»*-3EfiS:^i: Lrv»T<)A 

[0 0 3 8] 4*>% ffirfE%^PMJS(i> ^leGSfbsas 
^44»^^s<7?S4'^)-^>v»l±#®^:BfiS:^^^, cu, au, 

Ag, Ru, Ir, Re, Rh, Pt, Pd, Al, O 

[0 0 3 9 ] 4*5, frie^£ta;p^s^±^ mzmit^^m 

1 <7)flltt , B, Fe, Mo, Pb, Ta, Cr, 
V, Si, Sb, G Qi)^hmin.^'pf£< t^X>t':>i: 

-^tsmtm. *>*v^(±gfb%, **^M±7y<b%, *4 
[0 0 4 0] 4*5, t^is^^p^fii, ^ssmibgd^e 

T-g-f 1 <0?I®i:, B, Fe, Ge, Mo, P, 
Rh, S i , W, C r75>t>3Mtf*i-&i^4< t<>Oi:o«r 

-^trK-fk^, afe^vwig-fk®, *^vMi7yfk^; 
vMi^fkfe. 4)'&vM±*'>'fki^Sr±^i3-i:-r-J.IS2<7)fl 

[0 0 4 1 ] 4*3, mJffiSJjtPSSeii, HlffimfkiSS 

-C-&^-C•v»-^)tS l(;)ffiiSt , Be.Co.Cr.Fe.M 
o.Pb.S i.Ta.V.W. Ge.Sn.A l.Rh3i»t>jg 
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mm t i^iri>^^mxm^mt. mt^m^t&mmm 

?ix. B, Si, Ge, W, Nb. Mo, P, V, S 
b, Zr,Ti, Zn, Pb, Cr, Sn, Ga> F 

10 0 4 3] ^ii, m$it&ixm&m<om^-^^ 0 . 5i:j.± 

[0 0 4 4] ^-iJ, SlrieJgtApSJlli, 2%*^'b3 0% 
[0 0 4 5] «:i3, frfe^JSfflW*-^KO^:Kiitg|±. 
<751KI1<75#0U*-|-L-C, 5%74^^ 1 0 0%O±§ 

[0 0 4 6] MiS#JSffl(0*-;KO¥14;KFg7&n 

OTi^'b 1 0 0 nmT-$)^r ^>A>/^o 
[0 0 4 7] S^L-, :$:%?g<0S4O^^m:-&jE^--^-;' 

[0 0 4 8] tfz. ^ftB^<om5<Dmmi.~^^m.^w^ 

(0 0 4 9] 

[0 0 5 0] (1^ 1 12 1 (4, 1 K 

mmm ^j^*^ * <o sf ® is js Sr s-risEig: 

m-CixSo -r^:#3^, ^%B>^«0SS^igfiL?5!jm^T- 1 OA 

P, #^«Btt+K^S, IS 2 F l4m$C«tn;3c&:^ll 

[0 0 5 1] iO«®«iS<7)±Tt:(4, 
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i; is-f ^ t tmm. i 4- o T V ^ ^, 3 

[0 0 5 2] $||iaJK.^UJSV^Tl4, S5 1 COfiiil^ P 
14, ^nf&it-A^Rik&i±mAl~X^o-:f]Jfl]^1j\HzJ: I) 

ti® F 14 , H L 4- 1 ^ IfifSiS (4: t- f 'b ? it -5, 

[0 0 5 3] mio^i±mp tm2<r)mi±mFii. "tti 
10 mmm^m r i , r 2 ^ a, ssssttf^/s f m 
yi&tKM&J^ R 1 1 tzimixmm^ r 2 /siifsttft:® f 

PIS^R 1 , R 2 ^•tt^;^ii^lBlJ^03#.E!•ti«:^I4?^fig•ttS5 

^ coffin tSit U-g- S n ^ ^L-Pa<75?$mi4f*:^ CO fijft 
14, ^Xl.Hi^ni-^^-ofzikm''-^'^ . (»1 

is<0. 7';-Jl (^2<75mt4gF) UiJV^T(4^gB6g*& 
20 U*=f LT(2(Ji5]-<7)fiSlt;^l6]«r}tOo 

[0 0 5 4] **^f:WlciJv^T:i4, SijKH4±gB«@E 

1, R2t4, •SaESr^)p:^|fi]l-iSLoo, Tj-o-g-^O^ii 
JjtS^^^Ri, R2(4, ■ty^m.'&i<r>m^mims.-t 

4-, 113 0 4-#.BBLrgi?gi--&<, iW:B:#:«H|<;)*StJtligS 
S R (4, «g*t#:^ I- 1* V * - JL- H T^^'ff^fiS; ? ixfzmi& t 

m^ELl, EL2^^¥jtL, MSUilKtcSaES-iiEi- 
■S»K(4I13 0 <7>5S^t(C7j^t-i 9 t-, t*>;^-;^H^• 

40 [0 0 5 5] SibC, f£jt$ix/::mirLl O— g|5i4 2o<75 

stJiHSUBRi, R 2or^-c-fprjs;j»jg:i+4-^'5igt':fc7jf 

L, i^tci orm^Ji^C P P;^ t*>/'<;ur«jt*-teS: 

frf-caa-r -& 5i^{4#i^iffiiH- * /-a6M t^^^jfita; «• is 

(4, C I PS^t. l: >^N';i'r«?-(7?^^-S:S+@i:l4, ff^® 
6-) (morphological) HM^royiffilfiStt iroTV^^o 
[0 0 5 6] C P P;^ t:'>-'<;i'r9I(:i3V^Tt4, 
50 <i^^/g^Sg1±#@0#ffiUii(t-i>^^t!cSL0?s&*, i-^r 
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*5t,s^ffi«jjt7i*, :^i4-;^tf>flcffi±«-f#*,c pp-M 

2 8UB8LTfltrj£L/cCPPAXt&i=-(-i3(t-5ftffli:ra 
[0 0 5 7] fi^oT. igJAPSI^^IStt^CtlZj: ») , 

ffli-*:: i:3!»fr-i, {S*oc P ? x t:'>/<;u7*ggt;Jt'< 
?SJ£*n;-C-ieMR3cfk^OC P P- S VSrS5l1-'&w 

10 0 5 81 ttc. ^mmifmi-a^'Xii. rnsKi**!!! 
ffii;*+LrSii::^f6]t:itixi c P P:^S:«r t ^T>.»^f- 

icii >fr C ^'J ffl r- # tJ' o #® * liJO T ( ; f ij 

[0 0 5 9] l:l±<0^ji^iZ i: IT) . fefv-XJl^r^fiKT-* 
o 7t C P P e V / < ;u V*^- «• tftflti- -5. i t Pifil i: 
[0 0 6 0] St^-. 3{:||Mff^.^(;i5</>Tli, tfvgP, 

<t«o^j{^(ie>jipoia<fcE^t 1 o(7)7'j -SFi^fig 

[0 0 6 1 ] tfz. :^mmifmi~ii^'Xit. e>@p, 

y')-mF(r>'km<om$im< Ltztt. ^»^j:i&iKm. 

«fiS;iciJv»Tt±, SeJ|i<om*€^fcCP P^l:*>/<;W7*«fiS: 

Ms t**/hSv»^3Sicisv^T^>, +53-^:Sfit<ti:MR^ 
^ k* Sr » 4 i t ** plgg 1 5fc & o 
[0 0 6 2] Mrm^iZlt. «eJ^«BKf (±fcr>JlP. 7 'J 
-§F<0fiS^^*:<0lp$i: LT(±2 0 n mgJK'j2>ilT-*c 

mJilTT- 1 +53-i:^f tt^ft^, i t pltfei:: -i. o ^ tn; 
J:oT, 7 -^F(7)M s t 4-/h?^ffi(;tSoi tTjfnT 

■C^i>o ttz. evJBPOMs t "b/h? <1-4C: t^fBT 

[0 0 6 3] ^^mMmiziniri>i&tiim&mR k r 2 
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tLTJl, Bi (tf;^-s'X) , Sb (TV-f-^V) , C 

(§im) ^'(Ti^^m {■t<Mf)i') -^^ ZnSe (-t U 

a[<7)7i;u5.-Kf->>'VJU4-|fo-Cv»^Oi;*tLT, ^ 
^^Ui5(ti7x;i'5 v-v;H± 1 e VJaT<7)/h$ 

[0 0 6 4] znfztb. mmm^ti'^<>^mm^iz. ^ 

^J^^-b'n^-V •;; 7'#igtt:7j.i^^fc^}gt;tp^® R K R 
2 ^^^ti- 1 . H 2 L/- Xniz-k^ 4- > -> ^ ;u 

cog:ii;i)^±i;, mmm.^i'i&m-t i'ffifimm^iii' X n 

IC^So ifcii. 112 (a) li. t*>®P 1 7'J-§F<7) 

mft75^'¥tf<7)^^, 112 (b) li, R¥ff<75*§^tcov^ 

20 [0 0 6 5] ^^momf&i^^^'m. mijimmmR 

[0 0 6 6] Zfl^<DUmZ:hi>f^yx.)U<7f-:7^>^y^' 

1 e V-O e VOSEHtz*^ri::6>MS L 
v^o J:>9MSL<ti. 0. 5 e V - 0 e V OSeHt!^^'® L 

^Tii^^tgtz^^o 0. 5 e Vcot^'g'. f^SS^Siti 
*^3. 5 X 1 0 2 0ji^;t c u^OS^Sfriit-<^h 

40 ^:7i;u^ .-Kf- ^v^iu^/^^tfi 0. 5eV I':J.T<hi-^ 

i5:(i*t;4. 6 x l O 2 i^i: o C u^OS^JKUlt-< 
^ ^ Hi^Scti 1 «f fIS/h ^ ^ffi ^ ^ T^c +5^H«ctrL S: 

[0 0 6 7] tfz. :$:*JSff^Stii3{t>5>i£tAp!iSR 
K R 2<7)*r5!s|-i: LTJi. Au (^) . A g (il) <> L 

50 {iJfcv^o 
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[0 0 6 8] tfz. -^mmm^^^^f^mmmmR 

*t£DL/j^'x > v-r^mx-^^o ti:i':>^. US (a) 
li. t: >^<h7'J-^cofigft7!>^¥ffO^^. El 3 (b) 

>-> ;i/ =Sr T -7 x^^tj^-g^t 5^':7 >x fc: ><7)tt^(: 

10 0 6 9] ^Mri^m<^m^^±. n.^<r>^^§immiit&tx 
*s^o fieo-c. /<'jr/N>f h7&f;s< >^^•ffi^^L7!l^' 
[0 0 7 0] --jj. ^mmwmA:^iin^mxmmmR 

>;^-;l/0-^>l'X^^jS4^i:*UJ:or?^^^tL^o 1114 
LfzX n l&fJim^mR 1 . R 2 tct: >4^-;UH't® 

1 Ofii':i±covi >;^-;U7&^ff^^$^xTv^^C: <h75^ ^T- 

fzib\iZ{^mm&^Ti>^o 30 
[0 0 7 1] EI4 0^ft:Wtwi3V^TJi. mT-^OigJift^ 

•c. mtjim^mRi. R2^m&i-^u^^tLx. /<u 

L. C o h) SE^kft. N i (^•;/^ 

mt^. Cu (SrI) K^t%J^:i:*o^<';r/^^ hcoiS 

t i ± t z l^* > .-^ - ; H HJ: o r S: g2 ^ ;K ^ o 

[0 0 7 2] tfz. m4<DMci$^miiZisn^m.iJim^mR 40 

-;UHi7)ff:^^^?|^^o^^ti-t-&/-*:)U(i. 0. 5n 

[0 0 7 3] ^>mF ty')-mF(o^tirti(DmjLm 

[0 0 7 4 ] ^0«?ie>7^-;^H t}$o/^tgi5a;PSil 
RK R 2C0?K^:^fti: LTii. t^U^li'A I C0ffiJ3£® ^ 50 
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[0 0 7 51 tf^. mutmtLx. m^i£A i - c o 

[0 0 7 6] -^-tiiaHtli, B$^#H^*T-iS^ 

i--5>C t (let *) t: >;^-;uH^^o/.'S$f[:S*-B«"r'5) 

[ 0 0 7 7] ^/j. ^'COJ: ^ ^^e>.-^-;UH^t#o/^i£ 
iJtsasi^RK R 2 osij<;oB^:^ft^ L-C(i. ^J;ii^. 
AFM (atomic force microscope) ^'k^\*^fzW^tVi 

C?l|x.(^A 1 Ox {mtTT^X:^^ 0®gE 
m^SSLTio^. -ecOA i O X tiTt^r^Itt^ C <h U J: 

>^-;ua$&(7)A i Ox^^ »; >i5^'^R I E^UJ: 

[0 0 7 8] J: d t::SiJf»^ti/:::^ftT-Vf>^-;uH 

?:ff:J;a:i->E)^^tI(i. 2 0(7)igfctPlS^R 1 . R 2 

HIS (a) tl^iJ^L/:: J: -9 iTOjgljtP^® R 1 . 
R2c7)r^r% t: >?^-;uH<7)faaS:|5] J: ^ 

Hf^^^tT'^^o tfz. 115 (b) tlM^LfjJ:^ 
tl. ±TOt£j5LpS|ilR 1 . R 2 OHT-t: >4-v-;UH<7:) 

(b) \z^\\7r.\^tz^n\.z\t.m.t'-rf\^x^^fz.'ntK 

ta; C P P X > y i: >5> ^ <h T- ^ ^ o 

[0 0 7 9] tfz. Bm^tifzy3^X'}^>^s'^)\^Hi:m 

J&t^^^i>ZI,±^ 2^<DlS:tfLmmmR I . R2lZ^i,f^ 
t: >:^-;^H^0:^^ ^ (Dmi^^iim^o't ^ Z tf)'^X ^ 

RK R2orBir'fH]L:ti;i^j:^ni->s>:i<h tr'#. i 

b: > .i^ - ;u H <7):fe § ? S:mT-*^/±l-C?T < :^i7) t: > ;^ ;u 
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^ JfMi- -2. C t tJ^T- # i o 

10 0 8 01 itc. ^^\^i$^m/n.'FKmm<r>mmm^ 
izan^t&tKm^mR I . r2I4, oZ'-f l^filtT- 
^Ja±<OiKttPIS^R 1 A, R 1 B*-5.v^l±«J^S?S^ 
R2A, R 2 B ^:^^•CV>Tt J:v><, C <7) i ^ U?m<;5 

CPP-sv$-simi--s>-i:A«t:'#-2.o 10 
[0 0 8 1 ] ttz. y) -mF<nmizii\,^Xii. miiz 
mmLtzX^lz. «fitliS»SR 2 «-?iEgtt«:^FMtO|*l 

iifzli^miWc'bmizWtbhZ.tt^simiz^j:'!. HtfiB 

[0 0 8 21 a±M.i^mimftz^mmfm^z}s^'ti,^ 

1 iJ i O-'^ 2 <75Sg14^^ P , FH-g-inTV^<&5^igttft: 
Jil4, t^Jx.(fC o**^C o3^mtt'g-^<C><t 7 /^C o 20 
^tfStJStSf*:, *>^VM±N i F e-^^t^i 0 4'N i »^ 

10 0 8 31 F eS-g-^i: LTJ±, Fe 

(gfe) , FeNi (Ik-y^ii') . FeCo (Sfe=i>'<;u 
h) , F e S i (g^v'J n V) . F eMo (15^^ 'J rx* 
>) , FeAl (gtT;W5-'?-i>) ^ f coi>:fig^#tt«: 

10 0 8 41 i/c. C o^-g-^t LTJ±. CoUWU 

Fe (^) , N i (--y-^-JU) , A u (#) . Ag 30 

(ffl) , Cu (ffl) , Pd (/N-^v-i^A) , P t (a 
^) . I r ('fVv'^A) . Rh (nv-l^A) , Ru 

(;Vx-'i'A) . Os (:t;?.5'^7A) , Hf 
A) *>(7?(<>-r*t*-iaS /cl±2ttJ':l.±?r^5SDLfw-&• 
^*^^^flb^^4, ztihmmitm<r)mi}nsi'i. s-so 

[0 0 8 51 s/w, ^^nmwmizmf^fifi isj:z^m2 

^zmi\:^il.i^iWi^^z■^rh':>tz^ml•z$)*). tit?IB]-<ojS 

loose] msizm^Ltzx')^j:mmm^miy£>m so 
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(it:^/l^iet±f4:)80|?M^aa-t^ J: T U=5:io CPP 

I- J3 tt s mi=-tacaw3ai^. ^ 4- *. i^Mista*** ^ 

t'>f?cl¥14=^J#*,. CP P-MR*i@*?-<i-ii:v^ 

10 0 8 71 ffiJjtWSIlR K R 2 <OJf A(4, iTfUC P 
p, 7 >J -^F^-a^fft-b^ 1 14^ #l-MRJt<OJg:*: 

izx^o. mz-$,t&tfiX'. jesMR^fk^ocp p;^e>/< 

[0 0 8 81 :$::B:fri?!IUi3lt^5^mti«:^FM/lfiEtt 

i$.mi^M(r>m^mmmtLxii. jSi4#:)iFM/0^mi4 

A^-kt>-^tLXlt. ?Mmi±»mFM<0^ntLXliF e 
M<0*t*2|-t LTliC u, Ag, A u t L < ^±-?-^^'b<0■g• 
[0 0 8 91 ttz. ^m^i^tSUMmmtLXii. C 
tT-^bJ-mUt, !|Sf(C. Rh (nv-^A) , Ru (jUt^- 
•^A) , Mn (^>if>) , Cr (^nA) , Re (U 
^•t7A) . Os (jj-X^'t'A) I r (-fVv-?^) 

*VM±R e ^ t *>v^^ d tTl^St L.V'^o 
[0 0 9 01 :iti!i>(Dn -ibX-ii. ^Mmn.Am<iZ±^\^^ 
^^^t>-±tLX, Fe»-&^/Au, Fe^'&^/A 
g. t L < tiF eft-^^/A u -A g-g-##®. Co* 
■&#/Cu. CoS^^/Ag, Coft-g-^/Au, t 
L< I4C o^-^^/C u - A g-A u-&^#®'5:ir«r^ 

[0 0 9 1 1 ?mi±i^mFMy^m^i^miiu<^9mm- 
miz^ttix^^:h^mii.^mFM(ommt lt«±, e> . 

liPtZi3V>rc±iBS^6<j$56t4«riS})P ^'J-SFU 

[0 0 9 21 -Id.. ^Mrmuzm-fiikmrnwiSFM/ 

l^mttf*:^ N M <7) as ffl jf S- S Wim-Wia^^-g-to-lir 
F M i: N M * tSfiStl" ^ *tfl-7J*5: >' ^^H j# O 
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[0 0 9 3] i/j. *Af^Cnj(cfclt-&?ii6Si±f|:^FM/' 
l^iK-tttt:^ N M<omm ffiii U iJ It ^ 5iiSttf*:'S F M li , 
•£--rLt lttOW**-C^g«StLTV>SdZ.||li4-< , 119 
(ZPIJ^L^'-J: T 2ttJ.:Jl±c05JiJ^14f*:O«lligT-tSBJt 
?tLTV>TtAv^o 1-4-^?*), 119 USL/j0iJUi3(.^T 

)1 F M K ^2 (D^^m^im F M 2 . II 3 tOSaSig'ttf*:^ 
FM3 5-fS^L/jtSfi!4«r*i-'5>o II ^^^^mcom 

[0 0 9 4] Pl-JoV^-CIl, #ffiJSi?L^O 

:^^4-F e/A ul^ffi^rfflv^-S^ tTj^MS Lv^jjf, Fe 

5iiS'ttf*:^i: LT. Fe/CoFe/Fe. Fe/Ni 
F e/F e ^t'Oi ^ 7. t: >Ji f> i'O/h $ ^-E^-t^f*: 

[0 0 9 5] -yj. y 'J -^Fi;j3v^Ti. wmmin.(r> 

;^i^F e/A u#SS-fflv»-&i Lv>3i^ Fe 20 

j^Lv^o -f-<75;^cK), ?m^i$-mtLX(±. Fe/CoF 
e/F e, F e/N i F e/F e 4t*<75J:^ ft^^ 

[0 0 9 6] J/c. §ifig14#:g/Stji:PS^<7)«^«it 

[0 0 9 7] nil 0(i. Stn;li^S*-SI?tj-?4mi±^^7Jf 
2@J.:iL±<0^58'l4#:glcj: t)1tgS;$a-Cv»-z,*i-g-i-C?!|^ 30 

v^Tii, \^'>mp ty >) -mF b^i. ^tirnxm i(r>^k 

m^i^mFMl i:»2 05ifiBt4#:eFM2 tSr^-T^o 

10 0 9 8] Wxif, v>; -ilF^ci^v>-cl±, #®«j5t; 

0:^§^:F e/A u#ffi«-fflv»-&ii:ji»ai L^^*^ F 
e tzifX-iiy -m t LX£-^f£ c t 
ji^itLv^, ZtilziiLX. ^mi±i$-m t LX^m^!^^ 
LfzCoFe. N i F e^O$ltfig5^!tftt<OffitL-t:v»-5fiS 

[0 0 9 9] f fz^mnPf^m f M/^^fisis^^s n m co« 

^1tiH;i5lt-5>5*ffiStt*^FM(c, FefcL<(iFe* 
-^^^f^tti-Sti-g-tCli. J^B^ffi^Ti^f c c (face cen 
tered cubic) m^X $> i, :l tumt L^^o ZtHiA 

u> A g, c u^o f c cm&o^m^^miLfzm^ 

^.o tlL, b c c«it?rfflv»-5,ii: t-C-#-&o 
[0 10 0] 5fiJStt«:^/^fjei±{*:/gO«JBfl|^ so 
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dl 1 lc^j7]^L/j i T ic f c c tl?.^<7>5ii!fS 
•tlf*:^ FM (fee) t b c c fgifefiO§ii5£t4f4s'S F M 

(bcc) kim.^'ki->-^i>Z tiiX'^ :i>c Z<r>Xn^^ 
m-^^^5-ti:tcib-i,^rii. 1 c c tSiicoSSfilttf^^FM (f 
c c ) t b c c tgitOSsiStttif^cFM (bcc) (0'^=tit 

m. yj^ii-i m<ofm. imM(^»^i^*^± § < s-t- 

°rtg t 4' I) . § K>:mn. i: M R ^ftsp ^ ?# ^ ^ 1 7i« DTfi-g 
t4^c, H^L/.iTt;, ^ 1 coSStt^ P b c ctSii 
OSIi^tSf*:^^ IS 2 OJ^tt^ F li f c c fBia<0?3i^1±ft: 
^ i: T .t T !l. ^'>mP ty')-mF t T-fSa^tSitTj* 
M4-i.»fiS;uLT t:^§4 7 -f ;u5'-3r**^f#^ w 

[0 10 1] tfz. :^^mizi$\.^xi±. n°>mp-. y) 
-mF ^m^-t i>^m^imy^mi±i^m(r>mmm^i~ 
ii^'x^m^i^mm±imm^m^^ ltv^^.^-St!)?*, 

& (7) * l± 4fS)5 ffi it ^nm-n, 'HL-mn^ii 

z>o ttz. \^>m?. 7";-^F(75^^4¥-fti±. wmm 

o-Cr6]±?-li-SC tTj^T-iSo Z<r>fz»f>^ mi 2 fwM^ 

Ml tm2'r>0f&^mNM2 t^mmmMt-r^ t x 

v^o Wx.lf. l^mti^NM^-. Au^/Cu^/Au^ 

[0 10 2] S 2|s:5I^Ui3ttSI^ 1 is J: I/^ 2 <OfiBi 
^SP. Ft--&Sixri/^^5iiett#:^ FMI±. EI 1 3 I- 
1?!I^ L J: T . ^mm^m F M 1 /SiJES-ttft^S F M 2 

(omismmizxt)m&^i>zti>x'^io z<r>^m^i^ 

^FM 1 y^m^WmFM2 <0«^«i»l-i3V^TIi, 5^ 
S*'tt^^IW!±l±?^S!El4m^|.S^4-LTi3t). 

[0 10 3] CfT^J: T4fI^«iiBi*t:'>-^P, 7 'J - 
t4*t^e«0|^M*ai§-r-& J: T r.'t'&o C P P^tf>>'N';v 

CPP-MR«r±i*?-e-J.t(/^Tf^fflS&« 

mm-rZ>Zt*^X^^fzib. X<0^t&ijiX. J:l3:^§4r 
^ t^^ «r i# -6 i 1 7)^^ t 4 * o 
[0104] ^titPSig R K R 2 WJf A»±. !t$tC C P 

p. 7'J-®F«r«®'ft-r'i>-t(i, 4fi;MRJtOiS:*: 

uit), 4#ic;^}gt;tT% ^MRgsfb^<oc p p;^ t'v/* 

«: ^# w i: Sg t 4 e 
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[0 1 0 5] 3|s:fl,ft:6r!Hz*JV^TI4, t:'»SP. 7 <; -® 

*«T-#, S^JAfSMRSEfb^OCPP-S V^-ffltfiKi- 
10 10 6] kfy^P, 7'j-^F<7)53fl:!4-f* 

*VM4N i F e'&^<75i 0 'SrSifiSttft:, **uM±Fe* 

-^^^icj: tTj^T-iio 
[0 10 8] ^ffiSf/L3!i*4$lc:»c#v^ffi<^^*3-^t LT 

li> N i F e -g-^/C o F e -g-^, F e S-g-^/N i F 

e-g-^, t L< «±F e»-g-^/C o F e-g-sfe^rfflv^-S- 
[0 10 9] ttz. ^m\i.i$im/'?m^t$-m<Dmmmik 

i t <t < i^ffiSc ^ if ^ -r » u i± , ■c^z>f-i>m<-ri> 

10 1 10] ^mi±ii^m/mmfi^m(o9mmm 

to 1 1 1] ?i5g14^^^/?i^ES14^*:® oasis jftffM 

/c*!)tci4, 4m^^^<om.^'kt>-±X'Aiz timi l 

[0 1 1 2] 111 1 4 1±, itigco5tmtsffS^*-rs:^-^ 
nisv^rii, evjfpfc^'j-^Fo-^-tt-ptLAf. IS 1 

<7??fiJS14ft:S F M 1 i: ^ 2 OlfijBti**:® F M 2 t <0«® 

3 <7)?4EBtt#:^ F M 3 *^^lt t> tiT v^-J,., 
[0 1 13] mx.iI. 7 U -^FUiiV^TIi. #B«tit 
<0:*;#'5rFe/Co F e #® S-fflv^-S C 1 7)«gi Lv^ 

Fe/itt-e(±7'J-Jii: LT-£-||'t$f:m«!l$tt?r(» 
-SC t*«ilLv»o -f-Wfc*bH, ?4fiB14^*:^FM 3 t LT 
!im't4|g^L/:N i F e^W$fcJS^#tt<75SiXTV^-6ffi 
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[0 1 1 4] if-, 5^)Stt«s)s/Siesi4f*:®<orast»iS 

(;i3lt'J>?9i^ttf$^IC. F e t L < (i F e J 
n-&*i&^l-:±, f c ctgiiT-*)SCt7l<MS Lw^o Zii 
li, CoFe, N i F e^<^ f c c tlliS<7)ifeiKS:lSIS5: 

#ti<75(6]±, ;^ t*>tsib S^*<7)i^^~^(75?iJm-7i*^)•^)/-rtr- 
[0 115] i/j, 2a«c053i^ttf*'iom^^t>-ti-> 
10 L-C(4. £ c ctgiaoS^^ttf*:^ b c c tSii«^5*^ti(* 

i:m.^'^io-t^zti>x^z>o mi nzmLxmmLfz 

i n ic, z<Dm^J:^^-^t3-ttlzi6^^Xii f c c filit<755#: 
m^W-t b c c tgii<;)5*;e*t4tt:<75®^««s, yju)i^im 

[01 16] tC^T, CP P - S VlIfcv^Tiifrjit^ 
^*«lir>®Pi:7';-SF«-S*}tfttt-5>i:#(-, Si^tfe 

SL^r5:^t'^.A^ t: >^ P t L < Ii7 -mFt^mitL 

(o^mi^if^o zffyfztb. mmi,znLxmm.u\^izm. 

$lJPl*rSttSfSS!c(4#il«jtOJ§«BtcJ: t9Si:So Z<r) 

fzi^. e»ip t7"j-JSF(ci3ft>&#)i)a«8«rs:x.* 

30 ^tti^o-ot*). \zymY ty')-mF<r>m^mmi 
oo, iSM R gefb****m-c ^&cpp-sv tm^-f 
[0 117] -yi. ^mi±'pm^s<r)U$^tLxi±. c 

u (ffl) , Au (<fe) > Ag (|g) (Oi T irm^Si^W 
ZtilZX*)±^^^MRmtmi:mi>Zti)^-sjmt^j:i>o 

tfz, ^mn'f'fBimsi:. ±^<r>3mm(07tm(o^^i,z 

x^xmf&i-i>zti,^i^X'^i,o z<Dm^ii. mmm 

[0 1 18] Sf^, IfSSM^ra^^S t LTIi, HI Sl- 
KffffimiS^SL/^i T Cu, Au, Ag^<r>UV^i: 

mm Ltz^mam s i /^m^m s 2 (7)ffl®«iir-«fiE 

50 1±JiS 2<?)«Sfil^<0«)Sjg)«t, fc-»SP, tL<l4 
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7 '} -IS F(7)fa)Sll)tf) t ^SSt:H5gi-^C t U J: 
C P P - S V^f4:*-ll5lffii:jttL-CS-E:^|fi)Uffiit^^ t 

MRmtm*m^x- § a c p p - s vimm-t^:! t 
[0 1 19] -n. s.m^iit^mA(r>m[t Lxii. m. 

Li/^o :S-«:fi-Jtcii, PtMn. NiMn, FeMn, I 

Jin SrSiP.-t CO;'c«:)flg/pl± 5 nmi-l± 
[0 12 0] J/j. J.:J.JiCOffifiKUSDi.T, mi eicpij^ 

M<0^m^i^mFMl . FM2 S-#]!jDL/-t <7)T-*So 
CCOJ: -j/rfv^-b-r-f •;' ^'fllfiSl^-^ffl-f-S ^ t J: •? . 

P tcisv^Tti, E#lt±Ofi8'fl:?r-fe*D t-t-^, - t 
**^*gt^:i)^ e >® P<DfigfbH««r i iJS^ifcfecoi: 

i^SCeSI^Et-«:tt Sr f# ^ C i: jJs^Bg i: ^ o 

[0 12 1] $<bi-, JiL±co«fiS;(ij)DxT, a^mp^ 

[0 12 2] -y;. i:j.±(OMri^mizis\^^xii. ■^ME L 
i: X fcf t<OfSHz imm =t® * BBS L Jfe^^o 

*^ ^^(7)3l^^^ff^fiS;-r^i©-&(±, 111 lizmffiLfcX 

gB«ffiE L 2 t^'J -^FtfiOfe^mi. «=SSi:'i^'< 

S«C4:LTJ±, Ta {i^>^)i') , Ti (^i'V) , 
Cr (i'a^) ^<7)i^ir'tt(;5fi.v^#ipl-. C u v Au, A 
g^<7)^^«^7!i*/h$ < f c c«S**$5e^t*t«-s tfz 

10 12 31 (^2*iSJg^) :$:|^?|(Dlg2Ki£ 

mmAz-^^'xm.mi-i>o 

[0 1 2 4i n 1 8(±, :^^m(om2%mjfm'-zA--A-i, 
m^mtK^mm'f-<r)mmmmi^i-m±mxi>?>o mm 

nov^rii. mmmmi 7 izmLxmmLfzh(Dtm 

«lo S* i: i± 11 - o # ?r # L -C S^ffl ifc t± «BSi- 

[0 12 51 ^mmm<om^mm^m^ i> . ff<^<r> 
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rJ](SS, Si-2 0£tti>SF<75Jl|HUfaiS$;iU -t^T.^^ircI 

^A, 5? 1 cOSStiiS P. ^JStttTti]^ 55 2<7)Sltt^ 
F (±jemU)L?t*3ilig t tSlS-f -a = 

[0 12 61 -rLT, *^^tff^Bl;i5V^TIl. i)^lStt4' 
FdJ^ S fiO 4' U^J/tlSSS® R A $ i L T t > /i o 

(0 12 71 *jl*fiff^«SlcJ3v^rti. -^iiin (i±SI>1Sffi 
E L 2 Tb^-bT^BmSE L 1 V~.m>^^xmi7stK mtM 

10 75«C P P;^ kf LTi* < 

[0 12 81 ^HifiSBtliiv^-CJi, %.=l'(r>'-^^m^if- 

m.'y-thfz'sb'^'^^.iLX^x. iz% <'^%m%^^iz^'±^ 

. [0 12 91 &.±<onfkl,zX*). ^e^/N-jurtSBETab 
20 o^jC P P:^ f >y<;U7'«T-4-tl(tt-r-J.C h^i^oTBgi: 4" 
[0 13 01 tfz:^mmBmiZio\^^X i,. t'v^P, 7 

')-mF (r>mim-i$.t Lxmi'^-r^fztf). f&itmm 

{±t:'»lP(7)ffiB'fk@3&fc 1 otf5 7'J-gF<0JS'fk$IJffllO 
<^^UJ: oTpJtfel-^ t5 , K^<o!I<^I)i*) -fc v-tt-C 
ffl >' ^ ^ C li / < Jl' 7 > y -< X 7!)*}tpSIJ $ ;M./j5g^ 

[0 13 11 tfz. ^mmBmzis\^^x ii . e>sp, 
flffiSctrjsv^TJi. ee*o**iei^c p p;»>kr>/N'jur«6(; 

■h^°i^bti:i>tztb. ^>m?. ■7')-mF<r>^t\<r)Ms 

7';-^F<0^'tt#:(;5ll$.i: Lri4 2 0 n mS]g'£>ST- 

40 CtT-UioT, 7'J-^F(OMs tSr/h^'fcflU-^ 

[01321 S /c, f>® POM s t fc/f? < -r^r t 
A^'^Hgt'i^T^^fi:). S5#.S514®Air J:-&Bl^kB«#tt«: 

[0 13 31 :$:KMJEJ.^Hj3lt-&«t/Lp|£®R(0*t*^-i: 

LTt. isi«iaf^.®tzKiL-cfraL/-<>otisi«nz, 

Bi, Sb, C^«0#^JS-^. Z n S e^(OV^:bi9>-J,-f 
50 uif^y-f^^^im^^hZt-t^X-^bo ztih<r>liti^ 
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iSLZ-ioC C u^<;5^iR*»7 e veiSW7i;us 
• 10 13 4] Zffifzif). ^m^'Pi~^&^'<?. -t:n+- + 

[0 13 51 wtLt>(7):f^#Ui3(ti7i;u5 :Kf->-> + 
;K7)tt(i, 1 e V-O e V <0|EHt-(±('^o r t tS* 

SSH/^o J:')^SL<J±, 0. 5eV-0eVO®ffl 

Lxm^Lfzm*)r-^i,o 20 
[0 13 6] t^^, 2|s:«iSJB.^Hi3tt^ffiJjLP^^Rco 
ttfl-tLTIl. A u i/c»iA g i L < li^tt'b<7>-g-^*r 

[0 13 7] tfz. ^mmwrni-isn i>mm^mR<r> 
[0 13 8] ttz. :^nmmmi,zisi,f^t&tKm&mRi: 

-^I'^S'SUov^-Cli, ^^-S^tfiHi^^ < 1 0fi?I 

i L < l± 5 0 %VJ.TX-i>i>Z t i^m=Ft&ijii: ±^ ^-ti 
[0 13 9] c:<0ti-g-ir;±, ^i^<75iSi!i58i$5(ik: 
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[0 14 0] ttz. ^mmMmiziin^^i^i$im(om^ 

lis t:">.+ -;u^ffMLS<-f ^TL-VJdliO. 5nm- 

1 0 n m(r>is.miztk^-r^ZtA^m.t Lv^o 

[0 14 1] ::cott4- fc:>.+ -;u$-^c/:;ife*s^ft:^c01? 

^*«l-OV^-c4. ^ll4iSff>.@Uf5IIL-Cfltr5!iLy'j«-ffl 

LX. mx.lSA I -Au(DXn^j:itmmitL$!,^^Un 
-A ucor^^^v-JI^-BfiKLTij^. -^-fLS-ffiE^t- 

[0 14 2] SJt, wC0l3l^e>*-;vSr#ofciffi^fls 

m<r>^f}<owmf;mtLxii. mx.is. AFM^s-fflv^^^ 

iSaU DI , i T^c S Effl^f b i t) fi<J U E^iJ L e > 

[0 14 3] -^3. 2f:^iSJf^Slci3lt>5.«JjLp^®R 
"b. ^--rtfe l®^ittT-«}^SnTV»;£.£-gllir<, 2 

mi^x±<ommmis.'i:^Lx^^x ttz. sstp^ 

Riwmn.'pr^msizmx-f&ztizj:*)^ 

^tn.^£ c p p - s V ^m^-t ^ ^ ti^'Bjmt^i ho 
[0 14 4] ^hiz. :^mmj^m<r>mmi> ^^m<r>m 

immmmt Lxmii^Lfz^m(r>miiztm.^'^i:>-^i>:^ 

tiiX-^ho i^icit), ^<^i,z^i&tji<ocPP:^\^> 

[0145] ^2 nmm t ^ i sj^bss t <Dm.^'^t> 
tc(i, -^^^-rtLo^gt^Lps^R, rk R2icijtt'&t: 

Stn:iffl^®<73K-ei5ii:*B'ru=5:-s> J: ^ ci-act <>-c-§ 
02 oic«ni*L/-J:-9i--5-n-€'tL<DStn:ias 

^(7)rB^T-f>:^-;uH<^fie**-ffL-Ci/>«) J: d t,zf&ifi> 

zti,X'^i>o 

[0 14 6] 112 0 izmLfzX n n^;'>;^-;^H<ofi[ft 
i)^irixX\>^fz1ji)K mSESSr i »3 3a^Wlcfi:««t--5.rt 
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[0 14 7] tfz. CKOi T >;^-JUH(7)(5S$-i1ilJ 
1, R 2l;iJ(t-^)k•>*-;^HO±i'S■(OBtH^i^>figT• 
(CW L T±y?cf!liJ i;I3:tt f>i-L-5.t<0Ot*>*-;i'H^:^# 
J: »)?i5«fii4-C P P:^ k:'>>'<;i'r^^-*ff;J^-f 

[0 14 8] i/c, ^%a^<o^2Sia3f^.®triJtti^ 1 

j3j:o'^2<7?Esi4)SP> F^), ^mm^mizmLxm 

[0 14 9] :*:f&^<0^2|ISSff^!®UiJft-5^fm 

-So 

[0 15 0] tfz. ^^m<^m2nmmmi~i^ni>K?k 

Mi^&^li^H. PtMn, NiMn, FeMn, IrMn 

/'eft. ro y^>irsLm±m'PL^j:\'^mm<7)mmim9i 

i-i>£-mA^i>io :^<r>/zXimmii5 nmi:X±t-ti>:^t 

[0 15 1] tfz. iik±(om^i^mx.x. ^Knmi^m 

v»-C<>, l^l|IM®,^(-g5L-CI2ll 6 ^#B8LooHif£E 
[0 15 2] ? ibU. 2f:*JfeB^lZj3U^Tfc, T^^ 

[0 15 3] ^%?^(osjicof^.®icov>T, mm 
[01541 («i o*jii?ii) s-r, OH 

[0 15 51 112 Hi, *%B^(7)^ 1 (O^iStRIHd^*^-?) 

i:<'»??iKfb->'J 3 > (Si) ^«±i-;^>'<y 
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-CC uT'iEKE L 1 «rKi)f 5 0 0 nmfS/'S 7 + h 'J 
V y V 7 -f - U i 9 « m(75X h 7 -1" 7':|:^t;ff5B£ L 
/-o -r(7){ic> 't(r>±iz3 /•mPi<r>CP P - SV itSLmt 

T a 5 n m (y<y y rfSB) /N i F e 2 n m (-'<•;' 7 

T^B) / 

P tMn 1 5 nm (RS^iSttSA) /C o F e 1 nm 

{kf>^P 1) / 
10 A 1 O X (iSt^tPIIR 1) /C o F e 5 n m (t:'>® P 
2) / 

C u 3 nm (#lS1±f W^S) /Co F e 5 nm (7'; 
-^F) / 

C u 2 nm (I^JSttft^^NM 1 ) /A 1 O x mtn.mi& 

C u 2 nm (#^mi4<*:Jl NM 2 ) /T a 5 nm ((*iSS 
C) 

[0156] C ^ mn.mmfS i: 4- -& A I O X l±, A 

1 (T^u5:=.'^7i.) ^ts:mLfz'ik. ^m^m^^izm 

Ui3V»r»±, A i 1 nmfiEML, 1 k 7 >^^5 

v»fcA 1 O X «-5KfiS;L7^-o -r^*:)*,. s^HifeC'iJU^te^^T 
(i, fv^-^l^jJ^Ultibix/jA 1 O xgTJ^igtnCPSS^R 
K R 2 t LT«Hgi-*o 

[0 1 5 7] ±fBX t'>/N';i.7-?#ffico±(;?<b(c*6^ffl 
A 1 O x^Z ^rff^fiKL, 0. 1 fi mM(^:r:iB!&LfZo 
■?-0±lZCu (P) «-*<j5 0 0 nmCOlSimx/^-;' ^'ft 

izi^xmmLx±t^m.mEL 2 ^jfmLfzo ^mt^&m 

30 -Cti, ±i£«^(CJ: Oiffe^fflA 1 O x«gZ<O0. 1 A 
a L T C P P - S V Ittt «• SiJ5g-r ^. i t Tif^eg t 

[0 15 8] ^?aici5tt*SiJ^<75lS:^. *i^Sta(± 7 n 

xk>). mjim^tmai o%<Dmi:'i^hzt7f)<x'^fzo 

ZtHZX*). 0. 7ncOStfl;|Eftfi=S:?#Sri:7>«-e$ 

/-lo i/-;, t'>JiPi±A»mEg<[:@«?tt, kfyjip^ 

SSET-^/jo 7'J -ilFeOH c , {a^b«± 

■10 /Co 

[0159] iit^mi) t-f. mmiti^')::i> (S 
i) ««±lC;^>'«-7 i'feUioTC uTlSSS: 5 0 0 n 
mfS^L, 7 h 'J Vi^^ 7 -f -tc J: t? ifi 9 A" m<Ov^ h 
7'f 7°:yc{-ff^JjS;L/:c -?-W±l- 3 mft<7)C P 

P-S V«rfiKML/co •?-«7)Mfli(E(±, J-:iT<oa »3 T-* 

[0160] TaSnm (-'n'-7 7t^) /N i F e 2 n 
m (-'« •;' 7 r^) /" 

P t M n 1 5 n m (RSAfiBttS) /C o F e 5 n m ( tf 
50 >m) / 
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C u 3 n m (I|:jei44' ^/S ) /CoFeSnm (7>)- 

m) / 

Cu2nm (lf^14f*:®) /TaSnm ((«S^) 

)(ScL. AlOxl-liO. 1 u nift<07v4-ffML.;t:o •t-'O 
±(::Cui-500n vn<r>m^\~7.>^-j J' U J: o T fS^ 

o/^o *ifc^l?!lT-(i, 0. 0 9 n<D«JA^fkS: 

10161] {^2CD^iSOT) ^lllSfeWtI^«U. S 

sftKfbv'J (S i) S1s±i;;^^<-7 ^'ftuio 
TCuTHS^rS 0 0 nmffiSL. 7 * h V V ^-'^ 7 rf 

-e-0±U3 ^ mft<7)C P P- S VSrSc^LTto 

T a 5 nm (>'•?•;' 7 t)1B) /N i F e 2 n m K^^v 7 

P t Mn 1 5 nm (S:5i5B14^A) /C o F e 1 nm 20 
(5tfiSti«:®FM 1) / 
A i O X («StSSe Rl)/CoFelnm (3fifi8tt 
#^FM2) / 

C u 1 nm (^^fi5tt<*:®NM 1 ) /C o F e 1 n m (3$ 
«iftf^«FM3) /Cu 

1 nm (lf^ttf*:)gNM2) /C o F e 1 nm (SifiSI* 
'ftJ§FM4) / 

C u 3 nm (^fmi±'4'W>g S) /C o F e 1 nm (5tSS 
14fl:®FM5) / 

C u 1 n m NM 3 ) o F e 1 n m (5S 30 

mi4«:eFM6) / 

C u 1 nm (lfj814f^JBNM4) /C o F e 1 nm (Si 
ffi14ft:^FM7) / 

Cu 2 nm (^f fiSttft:^ N M 5 ) /A 1 O x (ffiiStPSI 
SR2) / 

Cu2nm (^^fiSttfrS N M 6 ) /TaSnm («IS® 
C) 

[0 16 21 ±f5aSfll^lCi3V^r. ?fijatt«c^FMl 

:»^'9?SfiSS^FM4 tT(^g{jii±, evjgps-mfiS-r 

-5c S^'c. 5iJS14^FM5*^ib?ifiSt4^FM7*)-J>vM± 40 
^^mi4^NM6 Sr-<7)«ei±, 7'J-@FSr1ffiS;-r-i.o 
[01631 * y'j, tgfifcflSE)! R K R 2 «-«fi)t-r * A 
lOxli, ^1 <7)^ifetaii:lB]^(;5:^ft(iJ: 19. kf>*- 

[0 16 41 ±fe;^tr>>'N-;w-7'«ifiK<o±.tc, 02 i 

fill:. l&^fflA 1 O xffilSrff^jEL, 0. l/imft<^:^«- 
Ki^^Lfzo ■^<r>±izc u $r 5 0 0 n m<0Blplc;^>'N*7 
i£lcJ:o-C«^Lr±SB^^EL2Sr©fiKL/w<, 
WCi±±IS«fi!<;ui »)ffi«SfflA 1 OxBiroO. 1/i^^o 
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[0 16 51 a!ai:i5lt.5.iffl^O*gm, ^+-«J/tl±9n 
fZo^fO. 1. 8 n«7)«tjt^fl:ffl«rf#&C i:**r-|; 

[0 16 61 {^snmm) 'kr-. :^^m<r>^3mm 

fmi. 113 1 4-#P.?.L-Ci5i^i-'5o 113 1 li*%^<7) 
l±, [13 1 i;^-r J: T i;. TSB^MS 1 > T«k^ 3 2 , 

R3^jei4ii 3 3 . mmm^ 3 4 . ^m^'^mm 3 5 , 
iSfki 3 6 , i^istt&s® 3 7 , $¥mmt'kmm 3 

8. ±gBmffi3 9<7?«Ii;ffi^$^7L-tgi*^*-r^„ 
a. S34fiStt®3 3> St<l:@«f^3 4, ^m^'pNimz 
5, JSfti*S3 6IUe5i;«tit^ll*li^*«fi!ti--&o 
(01671 l^iS14fb-g-!t&^ 38 li. B. Si. Ge. 
Ta.W. Nb. AUMo. P. V, As, Sb, Z 

Ti, Zn, Pb. Th, Be. Cd. Sc, L 
a, Y, Pr. Cr, Sn. Ga, Cu. In, Rh. 
Pd.Mg. Li. Ba. Ca. Sr.Mn, Fe. C 

o. Ni. RboKfb^. m.im. y)-^t7it^. mt^<r) 
fz. $mi±it't'^m 3 8 m^^Bwr'^i>t ? ^ iz^v>o 

*gB^BSe«:f#-^-f v>^K^ Lr(±. B, Si. Ge. W. 
Nb. Mo. P. V. Sb. Zr. Ti. Zn. Pb, 

Cr. Sn. Ga. Fe. Co(0'p-i^hmiifiti,:}^-fj:< 

#5-JtB^*''b*r«.Ci:SriSi*i--5o T*;W7 r xotft-Sfc 
^ISB^aA^.^.ffii-'i) J: n ■^^^mi:^M-ri><r>-ca^£\>^o ^ 
ix{±8/fffiTEM (Transmission Electron Microscopy) 

.H?.StlEH(i^S6^U**SB^B-C-* t). *SB^aKt*iJW-r*C 
t-f3^x-^z>^ tti. 'J >rtt<75/^'^'->7!|f^#^btv/c^-g• 
(0 16 81 0m^it't^m3 8li. 'S^^RI+igl^lcJ: 

leasts. #^JSffi. /N-7> ^';^+B*^^T-»/».&. * 
SvMitf v*-;i/**^v>Tv».6 J: 0 'tIBIST-** i: # tc 
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S-|i:*5a**«5§< 5:-&yL-iO, "T < 4' < t i 3 0 96J.:JlT* 
(0 16 91 m^<^±m^> i5*v^(±t:'>-*-;ug|5^(75 

T<0^mm i: e ^ -> -v U o 4- 5!i>'o gi553-3!l*l¥4-r 
[0 17 01 J/::, wOJ; T 4-^JS+§g|553-. **v»l±k: 

^KStfi6fkH«S<0ffil)?<^)ftH**L-C, 10%7!>-ibl 
0 0%<75|eHT-S)^>^ tTj^as Lv^o 1 o%JaTr-$)-& 

v>, ate 1 0 0%Ja±-C*ii:^8£**j2:3!i*»)-rrrig?ji 

s:?ifiBi±«ig) (om-^ii. tmii'pmmiz&^-ii 

[0 17 11 tf^^ T 4^JSffig|5*, *-&v>(±tr 30 

>*-;i'gB^OKffil^Hfi8l±, 1 nm*»<b 10 0 nni<73 
iEHT-*)-2.i t^^MS Lv^o 1 n mJ-:JLTf * t , v^o 

3{®gJS<0l^'^Jl't::4-&/ci6, 58^65 (Ciif14<0 (fib 
o#74f#K 4-&0 

[0 17 21 ^mmt'^^iss 87>«> r*;i'7T;^T-fe 

St m^M<r>'^i^^:f- > •> X )i'<r>^.m^i!)^^t>ti. 

5f ttatJ 4 tfcSL75^«]®J $as/-«i), *St):fe$4 E^SW •'o 

7T;^<7)*^i;(i. «iiA^';=F$ST% iSmti*^'.¥.<l:i-S 

?*S/j*:)i;i±. Wx-lf, B, S i , G e , N b, M 
o. p. V, Sb, Zr, Ti. Zn, Pb, Cr. S 
n, Ga. Fe, C o <0#±S^jg(7>Sgfb!fe*-<bigtffL 

[0 17 31 ^^Ifitt-ft-g-iKlSS 8(±, 0. 2nm 

ft, 0. 2 nmJ'a±<?5(p*.-C-4tttLlf4'birv»o tA:, 5° 
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ife^ Lfii:>3'*;fb<!0/SH>:4So i L < (iO. 5 

nm-i'h 5 n iticoSEDiT-*)^ w iTi^'Ss H.->o L7i^L4 

[01741 0mi±^mm 3 - 1±. ^iHestsft^^si^ 3 s 

wi:7>fSSLv»o P!lxlir> Cu, Au, Ag. Ru, I 
Re, Rh, Pt, Pd, O s <r><^A-hmi£ii.'^'P 

-So A 1 ^>I^S514&iR^3 HZ\im-ti>:zti'X-^h 
UK i<Ot§, 0^iSi±fk^!»^3 8li, AIJ:*)6£ftL 
•^-rt^*^m^»^ Lv^o ttz. ^S^tt^S^ 3 7 t I^S* 
14ffc^%l^ 3 8 i^^tzth IZ, I^StSfk-^ft® 3 8 li 

^^fi8i4^js®3 7 <r>7t%t\tm^£i,%m^^t-ri>itm 

(Oft-g-I^T-^j-J,:! i:7i>'Mt Lv^o 4-tf4'b, S5E^, fi 
^ bS; i- ^. :^i£ iz i o T , IN-S: u t£tfe t; !i V ^ ffc-g- 

^mm izsm-r * r t r-f^sg L ;^-jk^!a» n i * , -ft^!t& 

@ t ±ie Cu, Au, Ag, Ru> Ir, Re, Rh, 
Pt, Pd, Al, O s^-^Mi£tii:P^j: < ti,—:>i 

[01751 t/z. ^mmt-^^m 3 8 (±, H 3 2 C:^ 

^3 7[^^lzAmzmiS.^itX\^^X 'b-A^tt>^j:\^^o 

J^^ti^?ei4^s§3 7, ^miiit^^ms 8i-*ftt, 

ix*tl-M(±, 113 1 (OJ^-g-t |B] i:-C*-i>o -Oi 0 4ft 
«ffc^!a<OKErtHPai±, 1 nm*'ib i o o nm<0®H 

oTLf T/-ft, 5clj«*^«efkLTLS do i/c 1 0 0 n 

mi^x±.x-hit. n^,(r>m^\ziini,^^m^i)^ \ i)^h 

3 lifia O b ;Hi 4 /: * , Sfsi^fi-) Uiif t, o § 
M«ifc(±. 2 3 0%WffiH-C-*-?.:: t**MS L 

[01761 z.zt T-is-^T i ^mmt^'H^m 

JSfflSB59- iWmLfzt). tf > * - ;u 53 «: JK^ 

-t-StKi, Sl'fbJ^^^Ji'+'-<7>^4S1&S?ra.J^-&t>-ti-S 
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0±geCu. Au>Ag, Ru, IfxRcRh. P 

t . P d . A 1 , O s ii-hmi£fl^'P^^ < tiiV-t-oi: 

(0 1 7 7] ^;StBgB»-<0^fiS:^3-7!ifC uT-*^ 

t IPi814lt'g-W^?rffM-f -SifK^-ii, B.Fe.M lO 
o.Pb.Ta.Cr.V.S i.Sb.Ge (O'^r^^hmUfi 

v^o J: i L < l±. *SB^agtc4- t)^-rv>B. F e.M 
o.Pb.Cr.V.S i.Sb.G e Ott'TJ^'biMlffLii^^: 

[0 1 7 8] CTx.(f, ^miQ^»<r>i.!&^-f)^AuX'i,h 
ti, IM)e&ft^t»®«rffM-t-*±fi£»-(±, B.Fe.G 
e.Mo.P.Rh.S i,W, Cr <04'*»'baifn-&i^^: < 

L<I4, ISB^St^ir ')-^-t<'^B. F e .M o. P. S i,W. 20 

[0 1 7 9] ^Jx.lf> ^S*Sa55?-<0±fiS;53-7lfA gT-*-5) 
ti, ^^JSIS^t-^i^^SrJ^fiKI-^ifiSi^li. B.Be.C 
o.Cr.Fe.Mo.Pb.S i.Ta.V.W, Ge.Sn, 
A 1 , Rh(D'pi>-hmiftii'J'^^j: < t i, 1 o$-±fiS:^t 

»)-^i-v>B, B e.Co.Cr.Fe.Mo.Pb.S i.V. 
Vf.G e. S n. A \ .Rh(D'f':f)-<bmiStl^ii'-^j: < tiy 1 

[0 18 01 tnixtf, ^iStBg|5^<75±fiS:55-7!»-'P tT-ab^, 

[0 18 1] &JStagB^O±fiS;53-75fp dT-*^ 

i: ^^58tt'ft'&fteSrJKfi!£i-'6iBS;^J±^ W, C r «■ 
ifiK^t LTV^^C Lv^o 

[0 18 2] ±iecDikJgffli:^^fi614fb^^ffi<75a^'g-*5 

BB.It LrJi5fi£LTtav>L, JSttft-^^l S- :^ /■? V 
[0 18 3] JilS<?5^]lffli#Niei4<b-i-ftffiom*-g-fc 
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[0184] T'2r>mM3 1 t^li. C u, A u. Ag, R 
u. Ifx Re, Rh, Pt, Pd, AU Os. Ni 

32ir(±, NiFeCr, Ta/NiFeCr, Ta/ 
Ru, Ta/NiFe, Ta/Cu. Ta/Au4' t'Tj* 
fflv»ibiL-&o Tat fee, *)-i>>.MiHC P<75^(5^i: 

jSftift^«7)^<i?4-ifcfittt4^f#'5 7'^i6U(i f c c H5ii<75 
(1 1 Dm^irt^^Ztimmx. ±ti(nTi&3 2(r)m 

m*^-£-mx^z,o 

[0 18 5] zcommfmh. m^^^t&ixmt. 

p p m(o^^t&tn.n^m=F «• f# * C i: jJ^-C i o 
[0 18 61 (^4mmmm) -xi-. ^^m<om4mm 
fm^. us 3 =&#B8LTi5i^-rio m3 3\±^^mn 
IS 3 m.mm j: ^ fis^igtn;?*«^^^(o«it s- i^igf ® 

l±, TfBH® 3 1 s Tmm 3 2 , K^km^m 3 3, m<b 
3 4 , #^{cgt£4'rBl^ 3 5, JES^bS fi^ 3 6 , ^^m. 

tt^iRs 3 7 , ^mmt^isaJs 3 8 , ±gi5m@ 39,0 

ja[<b@«§ 3 4 . ^^56144^^^ 3 5 , fiS^bS*® 3 6 (± 

[0187] t¥m.'&^fi\m 3 5 14, I^mt4<b^t)^ 3 8 
tOil-g-^ffilC^otV^^o iOt §^3 4 J: -7 

t;, ^^figlSttTBlS 3 5 ^\.zf^mmt^m 3 8 L/C 

^v^o t /:^^mf4^b-g-!^3 8 14, iN{ei44>rBl^ 3 5 $rM 

si::^[^uj:v^T«/^Tfcav^ {mz 5#b?.) » i/-, 
icffM^axv^T^b^v^ (12 3 6 o :i<r>i.n^j:m 

m<r>iimx'^^tzS.n\z. figfbgS^3 6 75»t>»^-c, # 
jitt4' mm 3 5 1 Ritfij icr^fiS; l t m^hii^Si h 

(/^o i col^JS14<b-g-ifeS 3 8 A*, #^B°BW-C*^i:, ISitS: 

TTii^^^^o ^<75t #^JSfflUi=f LT, If mi±^b-&»ii 3 
8 <r>n^i)^± # 1- r t J£tt3J*ii:fc LI- i'T3R^<o|6i» 
i}m-kL. ^^<7)!|5Jl4SrS<b?-ti-TLS To -?-<0/:*^ 
MSSR^Ii 2%l-:i±T-*)^i t Ti^Sf Li/^o 

i}^^<tjihtztb. i-< 5fc< i: t 3 0%JaT*'5i 
S Lv^o 
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[0 18 8] fS'txO^EStS, ib^t^iif > + -;u-*ri}3-co 
ffttli. lt(fffiTEMcOf&+-f«?rfi)l«-r* ^ 1 J: oTffilS 

**=£-5tiS-*-S:i t K^iSe, * 

m&it-c2 o%*iffir-*>*tif|iKfi-)tc^JSta-c-i) 

-^)^t7>^ mmx'$)^o zotztb. K^isa. *^vm± 
a^giis. * ^. w> i± 7 m»m$>i> «'M±* t^issA^ 

[0 19 01 iTt;, i<!OJ: -j i.-^S+iSB^S', *^vM±f 

0 0 %WfGHT-*)* i iiTj^ai Lv^o 1 0 %j-:j.tt-*^) 
v»o iSt^l 0 0%J':l±f $>-6 t^BKji'JEAflJi- r-CiKai 

[0 19 11 tfz. C<73J: 0 '5rifeJS*§ai3-> *^<.>(±e 
— ^l^SS^OKMrtrafiSIl, 1 n m^^ib 1 0 0 n 
IeH-C**C tTi^Mi Lv^o 1 n mi-JlTT-*-?) t , v^o 

L < li 1 On mJ':i±7)fa.<'^o S 1 0 0 n m J':Jl±r-^) -5 
||FS<o^^Ui5tt*#41iil&7i5l ^^fb 311^IS<75^- 
[0 19 21 zztx-m-^r ^fz. ^mmt^mmi,-^ 

m +a SB 53- ^ B fiJc L •) . f > * - ;u * V ^ « it ^ ff^ fiS; 

L-Cli±aw±I£C u . Aux Ag, Ru, I r. 
Res Rh, Pt. Pd, AU O s ^ iM ^^ iJ'^ 
< t'j) lo«-^tj'#JS«-±gti5-i:-r-6Ci:7l«MS Lv»o 

fn^mA^ihx < i>ojmm^i}^o :infztf). ^m^tmrn 

[0 19 31 Mx.l£. ^m^^^<r>3E.^»*^CuX-i}i> 
lfIiai4^b-i-»S«-ffMi-'5.±»S55-li, B.Fe.M 
o.Pb.Ta.Cr.V.S i.Sb.Ge <r>'pA-h'Mi£ti 
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J: I) fttS L < l±. *Sp^p5Hi;t- ') A^'-tv^ B. F e . M o . P 
b. C r . V. S i . S b. G e <r)^i)^hWSi\.7^'i'^ti < i 

[0 1 9 4 ] CfiJx.l^> &iS+S-2B«-cO±B£»75'A u r-ibo 
t^, #ii£ttfk^!r5l^^JfMi--&±fS5>li. B.Fe.G 
e . M o . P. R h. S i . VV. C r (;54'7i^'bjl!i"ii^^^4- < 

L < l±. *Sa^aHl^4- ') ^i-i^ B . F e . M 0 . P . S i . W. 
C r (Ti'^t-h'-mtfx.h'p^i < > t 1 o?r3£BS;^5-i LTt^ 

[0 19 51 0iJx.lS\ ^Jlt§Sr>«-<75i^5J-*^'\ gT-*)o 
t I^I8ltifk^ft®^BfiS;i-^±fiS<:$3-!i, B.Be.C 
o.Cr.Fe.Mo.Pb.Si.Ta.V.VV, Ge.Sn. 
A I . R hcO't'TJ^'biMlfixSi!'-*: < t 1 o$-±^i3>i: 

jf>-tv>B. Be.Co.Cr.Fe.Mo.Pb.S i.V. 
W, G e . S n. A 1 , R \v(r)^i)-hW>if\.^'y^Ji < t i 1 

[0 1 9 6] 0iJx.lf> #®+iSB53-(75±fiS;55-75'P fC*^ 
[0 1 9 71 t«Jxlf> ^^ti§l555-<75±«53-7!)*P dT-*-& 
(0 19 81 ±fE<0^)lfflt#f6gttfb-&!fe+i(75m'^'g-#p 

[0 19 91 ±5e<7)^Sffia#^5iBittib-g-!K»*i<oa<^-&:b 

■f^Ti^J^-t h \, n 1 LTI±> ^S+B^rff^jS-t 

^ » K t If m-t4ib^%^ 4- B^-r -a ft K t CO -g-^S «r Jf^ 
ffi U SlDtt «r BSW-f * C t tz i o -C JgfiK-r -5 
ii:tr-^-?>o Z(r)S.n^£%±m\i: tzhTLKt-^^^ - 

i;;()>-C§^o 'g-^^'-r-;' Mix ^f£<7)#fH?§!|&K<OM 
[0 2 0 01 co^iSff^ffitx ^^^Stftllt, 

P PM<7)figKtfil^[5«!jm«T-«r?#>2)Ci:;!|f-r-i-E,o 
[0 2 0 1 1 5 ^Mff^Ss) :$:fl?g<!0^ 5 ^ffi 

[0 2 0 21 2 2 l±. *l§?^<75jS^ffif;tJa««^ «rffl 

^^*>, ^^l^^cOSt^-^ y Kt±. feiSi«^2 0 OlC*tlfi] 
50 LTSSfi^ix/c— i=t<Ofil^3-i' 1 0 2 , 1 0 2 «r*i- 
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&oS^3-^' 1 0 2, 1 0 2 60±ICJ±. CtlibtiS^ 

■ i>c i&^mm^m=f-i 0 4(±. iii7!;Mii2 laxi/ 

133 i;iSllI3 4UBgLTfrj£Lf-J:T4-*5iqg<OCP 

2, 1 0 2 tSf Ci 0 ic. -f-OMffiiili, -itOMMT 
1 0 6 V 10 6 *fffi?fiS:$nTv>^.o --^M TAS 1 0 

1 0 2 tlg^lgfit?^^^^- 1 0 4<r>y') -m(r>mit 

[0 2 0 31 lafS^ft: 2 0 0 lll±. ffilS h 7 2 0 0 
T^mfSL^il. leiSf-y h 2 0 0 B^fgE^iJ LTV'io 
it-P^i(7)|£|Jk--y h 2 0 0 B(cl±, ^epT-piJ^L/- J; .0 

JS^Ii. 18^3 -^^ 1 0 2 tSS^St^C^S^i^l 0 4 t 
S:*S^7^i^e^p^&^c-§-x.'b^^*o JS^iSJitJ^mS^^ l 0 
4(:iHlilf-/ f 2 0 0 B<OK«**^x.*b^i*t, 7';- 
JfcOiSfbli^ /^''f r;^@ 1 0 6 (C J; ^ y:^|6]:?!i^t>®|*|U 

[0 2 0 4 1 m^^t&^^Mm^ 1 0 4 (om^tkihm^i 

sZ$^\^'y h 2 0 0 BO-9-'1'Xt;-g-t)-tt^7^-i6lc. ES^ffi 
tfi^^^m^ 1 0 4 omffi<0 3 > ^' Hi, H 2 2 tc^ L 

[0 2 0 5] J: tH£. mfi.t&m^^m'T- 1 0 4 

t LT, H 1 TiSa 2 1 iROfia 3 1 Tbmm 3 4 llRI LT 

[0 2 0 6] Ke^. *jli£ff^®Ci3v»T{±. ft¥ (S 

1*1) fzmi3^(om%n.mmmzM{c:'Lfzmii^^-y k*ct 
[0 2 0 71 imemmMm) ^kiz. ^f^BMco^emm 

liS4^iia»:ov>rSi?^1--5)o I1I17!7MI1I2 1X1/12 3 

mmm^ii. m2 2izmn<LfzXn^j:^^^y h'lzmfR 

[0 2 0 81 1212 3 ti, wCOi T irfflg^ieiSS^^SW 
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$iHW«^lciD^i--&a^Li:v^*- J' tc J: I) ^EPAiT):^ 
|6]t-(l]iz:1--J>o ^^f'f 2 0 0 (CfS^-fotSIRcOie 

>->3 > 1 5 4 W5feffit;|Xf)#lt>>iLT('^-&o ^Clt:-, 
■^•y K;^7'f 5 3I±, Mx.lf, 1 7bS?g 2 HJfeS 

®iifcv^T#ii^ L7i:i T ^*-*%^^7^e*^^S}^:?A*^g^^• 
[0 2 0 91 JS^T'-f 2 0 0 34*ll*l;i--5> ^ K 
Xv^" ^^1 5 Znmtn^M (AB S) f±lSKf-V Xi' 
2 0 OOSE;4>ejB^^<0??±l:4-^joTf*}#$ti.^o 
[0 2 10] ■^X'^>->3 > 1 5 4t±, ll^L4-v^|ESJ) 
:j 'f ;u «• tS^-t k* y SB f «• 5^ i- * r ^ i - ^' 

T-/^ 1 5 5<7)— SlC«^?*xTV»-5,„ r^^3.:s^-9 
r-U \ 5 5 0ffi3gtC(i, 'J^T^--^'«0-aT-*>^*' 
XH'f 1 5 6 7>*|£lt c>nrv^^>o ^K'f X H'f 

Jl'^- ^-ISeii, T^'^iJi-^T-A15 5CO*'tf 

[02 1 ll r^^:i.:^-9T-U \ 55 l±. S^li 1 
5 70±T2®fi)flCUlt'bit/-l2i^L^:V^*'-jU'<r V 
V^'ir J: o-C«#$<x, .-K'f x=n';u-=e-i' l 5 6 l-i 

[0 2 1 2] 1212 4 t±, Ti'-f-ii-^'r-A 1 5 57!»» 

-r^Ti'-f-J-O^.-^'T-A 1 5 1 Sr^L, T^'^J.J^- 
^r-A 1 5 5 Ji»CI±-<f X'^ 3 > 1 5 4**^^ 

^tlX^^io 

[0 2 13] ■itX'^Vva > 1 5 4<05fe^lCii, 

^'^.-yKX^'T^^lSS t5 # It "b i o tBIiffl 

KS-ffi-^-g-to-^r ^)^t>o -ifx^V V a > 1 5 4 l± 
<i-^<75S#ii<^^:fo J:?/II<^flXl)ffl(D'J - 1 6 4 

L. c:<0';- mi 6 4 t'^ry KXT'f ^^1 5 3 tea*. 

40 ^ttitzm^^y v<o^'m^ti'm.^&'nzmm^fix\>^ 

-So 114^1 6 Stim^'^ y Kr y-t^yj 1 6 Oco^® 

[0214] w d •;/ KX 9 I" ri 5 3 |p| 

ffi (ABS) tJa^f-'-f X 2 0 0 <0»®i:<OHt-«±x 

[0 2 15] m^^y Kl 0 S-f5IEL/jX9^ i^l 5 3 

(±. ifi^T'-f Xi' 2 0 0«0Sffi*-ibBFf^cOSES|/ittr?± 

so SSfl-WftfeT-fiy-f XoSiSrtfT wi:A»-C-#.5o 
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10 2 16) 7 k I 0 t mnr X 2 0 

y 'f X (75 ^ T ^ t A^T- i S ^ t li ^ iST- * S o 

i; |!M3e $ it "& t <0 -C- li V 

[0 2 181 0iJ^(fs ;^ L-CcomiSS 

[0 2 191 i?'-. m^'^y KcOfilit, tSfiK-f -i. #11^ 

<75(ciiPS^?tL-f, ^II#;6*JMIRLt *$£fflO^'<-C4• 
l^ « t ; ffl ^ ^ r [B] » O 55!) m «r # L » o 

[0 2 2 01 tfz. ^^tmn^mmi,zmLxi>. 

f<0 * f, v* -5 ?8^feiSi«5ft: * ffl S C t pTtg-e A o 
[0 2 2 11 *%^l-J:-&fiB5Clg*A;;ia)m5!?^ 

-b^VS:*8KbL/- ffiS^v^^'mg (MR AM) J IZ ^> 
[0 2 2 21 30 

[0 2 2 31 t<0!^^t LX. Vt^X <> tit/h ^ iBIi t* 

±(75^ 'J Vit^±X-i)Z>o 40 
[@®OfBf*^riSi?^l 

[nil *%?g(0^lSttB.«H;4^7j»-2,fi8^«tn;Slj*^ 
T- (0 lif ffi«it ?r ^1- 1g[^ fa T- $) ^ o 

[112 1 (a) li, k:>^Pt7'J-gF<755M^t7!l*¥^T 
<0*&^, (b) S¥fi^O*^llov^T, ^ix-^fin 
^=-*«!* D * > •> + ;w ^ r y 7'x k* > (O^'tt r^y 
7. \^'>(r>m^iz-:>\.^xm7pLtzyyyx-^h<, 

-g", (b) (4, s:^^TCoi^-g■{cov^-c, -j-tL-rn^^-jj^ 
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[[3 4 ] *?Sq^<;)ps^^«lit?Ai^2?^<753^:^(4:i5i|<75ltlfffiit» 

[11151 (a) 14, ±TW^i^SM®RK R2 0P^ 

k'>*-;UH<0f5^^(s] Ut: L/.tSfiK, (b) !4> 
±T<0^q^Jg:il=t^ R K R 2 <ORi]-C- 1: > * - Jl' H cO(iiS 

[me] 2^i-:i.±coijS^jtii&^ R 1 A. RiB*)-ot>i4 

R2A. R 2 B ^^^^;'J«fi)c^rg-rS^±lIT-^)^.o 

■t-riz. ^m^^mNMi. nm2 ott^L-ciesL 

[[19 1 2fIJ.:i±(7)5!fem-|4ft:<?)«®l^«-»fflL/^«fi)t^ 
[HI 01 i£fitPSS4-tttf3iSgt4ft:ii**2aJa±W5i 

ietift^euj: y)m^^ixx\.^i,^'tt:mmi-int:mx 

[0111 fee «ii<05iS^-t4<*^ F M ( f c c ) t b 
c cm^<r>^m^i$-mFM (bee) t 

m!&i:0i-tm±mx-hi,o 
mi 2] ^m^mnui:. m i coife*t±§NM 1 

[nisi 3t^14<*:^ FM 1 /Simtift:^ FM 2 0«® 
[Ell 41 «ti05JifiB1*ftSSr;t-t--5.*^-g-roflfe0^fiJ:p!l 

^m.-fmi±mxiii,o 

[Hi 51 *S8S:<7)5iSltt«:^^*-r'&*§-&<0ffi<O:i:«:UiJ 
[11161 v^=bi9>*->>-tx^ y S'SSimtiflljtS-JRffl 
(HI 71 T«feS (y<y7Tg) B^f^aiSC*»fflL 

[HI 81 :$:^B>§<75||2*Mff^.^i;;<i^34»*S8^®tn;?5!im 

[HI 91 -e-n-e'ixwffitiLiisg)S<75Hr-t'i'*-;v**isi 

i:^R/Ti;=5:^ J: T u \^f^mm.i9i^m.±WiX'hi>. 

[122 01 -5-tL-?-'it(7>^J)Lii^^cOPair-l: >*-;WHi^ 
[122 1 1 :$:^0^W^ I <7)^i£0iJ{;:*^;4^'&i8^SJ;t3cl)^ 

%'^(nw:ummm^i^-tm.'tmx'hh^ 

[122 31 fig^ieiS^^^fi<0«itB&«)£^r^J/Tl-*SlgC 

^mi2r*^o 

[122 41 1 5 5 *'Cp5fe<068^^ 

7 Kr-tr^r'J < 7.ifmi)^h%\.t>tz\Li^P(^mxi3 
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-So 

1(12 51 ;^e>/>-;u7'lKf<iOffitB&ltlf®tB3S«-0nj^-t^tf!E 

(02 71 :^\£>^<)i'ym<owimmi&'S:mi-m.±m-v$> 

[02 81 CPP-AXt&^^ff;^<0^^-OI8fMt»jiS•ife■f 

[02 91 CPP-S V^^-(;)lSfMtgfiS;$-S1-«t:t:llT- lo 

[03 01 i£«LpSS<'5-*(*:CT<Ofl|fi!t2lU'f'^ffl«:3iW 

[03 11 =li:%^<75^3||i(5Jf^®Uiim^igJA}C&m* 

[03 21 ^3||ifeff^S<7)^Bf5f!I«O|»fiK^^1-|{ff®0, 
[03 31 *IS^«Olg4«ifef^®HJ:-5iEB^lgJjt3S)*« 
i=^O«B!tS-^i-»fffi0= 
[03 41 »4||JS®.^<OgEff^efiJco«fiS:S-^i-BfM0o 
(03 51 ^4*JSBSScOgJff^^J<7)jffiK4-^i-»f®0o 20 
(03 61 ^4|IMff;JSfiOgEf^W(D«fiS;5:^-rtllfffi0o 

A 

P figfb@3te (f>g) 

R , R K R 2 SStPS® * 
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